PERRY'S 
CHEMICAL 
ENGINEERS' 
HANDBOOK 



McGraw-Hill Book Company 



St. Louis 
San Francisco 
Auckland 

Hamburg 

Madrid 

Montreal 
New Delhi 
Panama 
Paris 
Sao Paulo 
Singapore 
Sydney 
Tokyo 
Toronto 



Prepared by a staff of specialists 
under the editorial direction of 



Late Editor 
Robert H. Perry 



Editor 

Don W. Green 

Conger-Gabel Professor of Chemical 
and Petroleum Engineering, 
University of Kansas 



Assistant Editor 
James O. Moloney 

Professor of Chemical Engineering, 
University of Kansas 



Library of Congress Cataloging in Publication Data 



Main entry under title: 

Perry's Chemical engineers' handook. 

(McGraw-Hill chemical engineering series) 

Rev. ed. of: Chemical engineers' handbook. 5th ed. 

1973. 

Includes bibliographical references and index. 

1. Chemical engineering — Handbooks, manuals, etc. 
I. Perry, Robert H., 1924-1978. II. Green, Don W. 
HI. Maloney, James O. IV. Chemical engineers' handbook. 
V. Series. 

TP151.P45 1984 660.2'8 84-837 



Copyright © 1984, 1973, 1963 by McGraw-Hill, Inc. All rights 
reserved. Copyright renewed 1962, 1969 by Robert H. Perry. 

Copyright 1950, 1941, 1934 by McGraw-Hill, Inc. All rights 
reserved. Printed in the United States of America. Except as 
permitted under the United States Copyright Act of 1976, no part 
of this publication may be reproduced or distributed in any form 
or by any means, or stored in a data base or retrieval system, 
without the prior written permission of the publisher. 
567890 DOW/DOW 898 

ISBN 0-07-OMWi-? 

The editors for this book were Harold B. Crawford and Beatrice E. 
Eckes, the designer was Mark E. Safran, and the production 
supervisor was Teresa M. Leaden. It was set in Caledonia by 
University Graphics, Inc. 

Printed and bound by R. R. Donnelley & Sons Company. 



SCREENING 21-15 



TABLE 21-6 U.S. Sie\ 



Screening machines actuated by rotating unbalanced weights have 
asyrnrnetr ! shaft through the screen body with an unbalanced fly- 
wheel on each end. Counterweights on each flywheel, which may be 
moved m relation to the shaft, permit adjustment of the amplitude 

vioration. On some makes of machines the complete shaft assem- 
w *» contained in a unit bolted to the top of the screen body 
comkr t 0 "« '" type S ° reen is actuated fa y an enclosed mechanism 
shaft! t! ° off : center wei S hts S^red together on short horizontal 
and ahn A IS T '] U , SUaMy mounted between the side plates 

and above the screen body (Fig. 21-11). 

useful tl I Vib ™ ted , Scree ™ T h^e screens are particularly 
U ( 7 the , chemical industry. They handle very successfully many 
'got, fane, dry materials and metal powders from approximately 4 




tn be separated 
' applic 



mesh to as fine as 325 mesh. Most of these screens have an intense 
high-speed (25 to 120 vibrations/s) low-amplitude vibration supplied 
by means of an electromagnet. 

Typical of these is the Hum-mer screen used throughout the 
chermca I industry. Figure 21-12 shows one used throughout the fer- 
tilizer industry tor handling mixed chemical fertilizers 

Oscillating Screens These screens are characterized by low- 
speed oscillations [5 to 7 oscillations per second (300 to 400 r/min)l 
in a plane essentially parallel to the screen cloth. 

Screens in this group are usually used from 0.013 n 
mesh. Some light free-flowing materials, howev. 
at 200 to 300 mesh. Silk cloths are often used, 

Reciprocating Screens These screens have 
in chemical work. An eccentric under the screen supplies oscillation 
ranging from gyratory [about 0.05-m (2-in) diameter] at the feed end 
to reciprocating motion at the discharge end. Frequency is 8 to 10 
oscillations per second (500 to 600 r/min), and since the screen is 
inclined about 5°, a secondary high-amplitude normal vibration of 
about 0.0025 m (X. in) is also set up. Further vibration is caused by 
balls bouncing against the lower surface of the screen cloth 

These screens are used extensively in the United Slates and are 
standard equipment in many chemical and processing plants for 
handling fine separations even down to 300 mesh. They are used to 
handle a variety of chemicals, usually dry, light, or bulkv materials 
light metal powders, powdered foods, and granular materials. They 
are not designed for handling heavy tonnages of materials like rock 
or gravel. Machines of this type are exemplified by Fig. 21-13 

Gyratory Screens These are boxlike machines, either round or 
square, with a series of screen cloths nested atop one another. Oscil- 
lation, supplied by eccentrics or counterweights is in a circular or 
near-circular orbit- In some machines a supplementary whipping 
action is set up. Most gyratory screens have an auxiliary vibration 
caused by bal s bouncing against the lower surface of the screen 
cloth. A typical machine is shown in Fig. 21-14. Machines of this type 
are operated continuously and can be located in line in pneumatic 
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